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UNDERSTANDING BEHAVIORAL HEALTH SYMPTOMS IN CHILDREN 
EXPERIENCING HOUSING AND FOOD INSECURITY 
SHREYA PATEL 
ABSTRACT 
Background: Modifiable social needs that include housing security, housing 
conditions, and food security can impact children’s behavioral health. Boston Children’s 
Primary Care has entered into an accountable care arrangement that has allotted funds for 
“flexible services” to direct housing or food intervention at children with mental or 
behavioral health problems.  
Objective: This cross-sectional study will inform our baseline understanding of our 
population prior to the roll out of the flexible services program in January 2020. 
Therefore, among primary care patients we aim to understand the associations between: 
1) Behavioral health symptoms and housing status
2) Behavioral health symptoms and food insecurity
Methods: This is a cross-sectional study examining associations between behavioral 
health symptoms and unmet food and housing needs at Boston Children’s Primary Care. 
At well-care visits, caregivers completed validated screening questions regarding food 
and housing insecurity, as well as age-appropriate behavioral health screening forms 
about their child. We used descriptive statistics to examine the demographics, social 
needs, and behavioral health problems of our population. Bivariate and multivariate 
logistic regression analyses were conducted to understand the relationship between social 
needs and behavioral health problems.  
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Results: Our sample included 125 pediatric patients ages 2-12, 29.6% of whom were 
Black or African American, 31.2% were Hispanic or Latino, 63.2% were publicly 
insured, and 76.8% spoke English.  In our sample, 12.8% of the sample experienced 
housing insecurity, 10.4% of the sample experienced problems with housing conditions, 
13.6% of the sample experienced food insecurity, and 24.0% experienced any housing or 
food problem.  Our sample showed that 20.0% of children had behavioral health 
symptoms on screening.  In bivariate analyses, those with housing insecurity were more 
likely to experience behavioral health symptoms (OR 10.444, CI: 3.309-32.969]), those 
with food insecurity were also likely to experience behavioral health symptoms (OR: 
2.350, CI: 1.284-4.302), and those who experienced any food or housing problem were 
also more likely to experience behavioral health problems (OR: 5.289, CI: 2.061-
13.571).  In multivariate logistic regression models that included our only significant 
covariate (insurance), behavioral health symptoms were only associated with housing 
problem and any housing or food problem. 
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INTRODUCTION 
Over the past several decades, there has been a growing interest in identifying and 
addressing social determinants of health within pediatric primary care.  During this same 
time, both behavioral health screening and services have become more prevalent in 
primary care.  There is substantial research demonstrating a connection between social 
needs and behavioral health needs for patients, and in recent years, questions regarding 
whether addressing social needs could help to mitigate behavioral needs for some 
patients. In this thesis, we present a cross-sectional research study examining the 
association between behavioral health needs and unmet social needs for patients seeking 
care in one, large, academic primary care practice.  In particular, this thesis will evaluate 
associations between housing insecurity, food insecurity, and behavioral health 
symptoms in this population. We begin by briefly discussing social needs and their 
impact on child health, followed by description of efforts to evaluate and meet social 
needs in pediatric primary care. 
Social Gradient and Social Determinants of Health 
Research supports the inverse relationship between socioeconomic status and 
health which is known as the social gradient. The domains that characterize placement on 
the social gradient include components of an individual’s ascribed and achieved status of 
wealth, income, education, occupation, gender, ethnicity, and area of residence. 
Individuals identified with greater need for resources and lower in the hierarchy exhibit 
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lower life expectancy and higher risk of illness than those higher up on the gradient 
(Marmot & Bell, 2016). Mental illness follows this same trend; individuals lower on the 
hierarchy, and specifically those who have lower income, are at increased risk of having a 
mental health condition and need for access to services (Reiss, 2013).  
Social determinants of health (SDOH) – which are defined by the social context 
of the environment – are linked to the social gradient and significantly impact an 
individual’s health. They include factors such as access to education, access to healthcare 
services, transportation, public safety, social support, social norms and attitudes, 
language and literacy, and socioeconomic conditions. Social determinants of health have 
a strong connection to health outcomes, and a team of child health clinicians, social 
workers, and community agencies can detect and address these modifiable social factors 
(Chung et al., 2016).   
Health Effects of Housing and Food Needs 
Housing situations and food needs are examples of SDOH and will be evaluated 
in this study.  
Homelessness, as defined by the US Department of Housing and Urban 
Development, is the lack of a regular and adequate nighttime residence. In the US, 33% 
of the total homeless population in 2018 represented families with children, meaning that 
11 out of every 10,000 households with children were experiencing homelessness (The 
2018 Annual Homeless Assessment Report (AHAR) to Congress, Part 1: Point-in-Time 
Estimates of Homelessness, n.d.). Housing insecurity refers to problems experienced by 
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people that affect their ability to sustain an adequate home environment and include 
concerns of affordability, safety and quality (Measuring Housing Insecurity in the 
American Housing Survey | HUD USER, n.d.).  
The US Department of Agriculture refers to food insecurity as the condition in 
which a household has limited or uncertain access to adequate food. In the US, 13.9% of 
households with children reported being food insecure in 2018 and 6 million children 
lived in food insecure households (USDA ERS - Food Security and Nutrition Assistance, 
n.d.; USDA ERS - Key Statistics & Graphics, n.d.).
Children experiencing homelessness and housing insecurity have increased health 
risks. Housing insecurity is associated with poorer physical health, acute illness, and 
chronic conditions; these include greater rates of asthma, iron deficiency, obesity, and 
increased lead levels compared to children who are not experiencing housing insecurity. 
Additionally, homeless youth experiencing homelessness have lower immunization rates 
than their peers which that may reflect the lack of access to preventative care. Children 
from food insecure households also observe higher rates of hospitalizations, poorer health 
and iron deficiency (Alaimo et al., 2001; Barnes et al., 2017; Cook et al., 2004; Cook & 
Frank, 2008; Grant et al., 2007; Ma et al., 2008; Weinreb et al., 1998).  
Similar to physical health, economic security is strongly correlated with mental 
health. Research shows that children with homelessness or housing security exhibit 
higher rates of a variety of mental health concerns. These include higher rates of total, 
internalizing and externalizing problems, disruptive behavior disorders, and anxiety and 
depression compared to their housing secure peers (Bassuk et al., 2015; Yu et al., 2008). 
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Children with food insecurity also experience higher rates of externalizing and 
internalizing behaviors and exhibit increased hyperactivity and difficulty getting along 
with others compared to their food secure peers. Additionally, there were greater reported 
rates of feeling low weekly or more, irritable or bad tempered weekly or more, nervous 
weekly or more, emotional symptoms weekly or more in boys and girls experiencing 
food poverty compared to those who were not (Molcho et al., 2007; Poole-Di Salvo et al., 
2016; Shankar et al., 2017). 
Regardless of the stability of one’s housing, poor housing conditions can also 
impact health. Research on housing conditions that include exposure to pests, mold, and 
lead are associated with physical health symptoms that include poor respiratory 
symptoms and developmental delays in children (Bornehag et al., 2001; Delgado et al., 
2018; Hernández & Siegel, 2019).  
Although limited research is available evaluating the association of housing 
condition and mental health, existing research suggests that problems with housing 
condition, such as exposure to pests, mold, and lead, is correlated with behavioral health 
symptoms. A study conducted by Shah et al. evaluated the association between pest 
infestation and depressive symptoms in adult’s residing in Boston Public Housing and 
found a significant association with respondents responding positively for pests 
(cockroaches and pests) and depressive symptoms compared to respondents who did not 
report pest infestation (Shah et al., 2018). Additionally, Shenassa et al. reported that 
positive presence of dampness and mold in the home was associated with depressive 
symptoms in respondents (Bornehag et al., 2001; Shenassa et al., 2007). Though studies 
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show an association with behavioral health symptoms, most were conducted with adult 
respondents. Limited evidence suggests lead exposure in childhood is linked to greater 
behavioral health problems that include inattention, hyperactivity and internalizing 
behaviors, that persist throughout the lifespan into adulthood (Reuben et al., 2019; Silva 
et al., 1988).  
In addition to observing higher rates of physical and mental health concerns, 
families experiencing food and housing insecurity may have difficulty meeting 
recommended healthcare to children. This manifests in delay of medical care, postponed 
medication administration, increased emergency department visits, no usual source of 
care and inability to receive recommended well-care visits (Ma et al., 2008). Cost-per-
calorie analysis may explain poor nutritional health experienced by households with food 
insecurity. Households may opt for foods that are higher in calories and fats because they 
are generally less expensive than foods that are more nutritionally adequate such as fruits, 
vegetables and lean meats (Darmon & Drewnowski, 2015). During interviews, parents 
from these households report hardships that include having to make difficult financial 
decisions that directly affect their children’s health and well-being. Some of the 
considerations include whether parents should pay bills related to basic needs including 
food, rent utilities, or if they should pay for health-related needs, such as their child’s 
medications; whether parents should sacrifice their own need for food to meet the food 
needs of their children. Additional reports of economic constraints include feelings of 
being forced into inadequate and insecure housing conditions that include greater risk of 
exposure to community and family violence. Parents also recognize that their own 
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experience of financial stress affects their children’s health and development (Knowles et 
al., 2016).  
Meeting Social Needs from the Healthcare Space 
Given an increased awareness of the contribution of SDOH on physical and 
mental health outcomes, the US healthcare community is increasingly experimenting 
with identifying and addressing social needs from the clinical space (Gottlieb et al., 
2017).  As a means to increase early detection, the American Academy of Pediatrics 
recommends the use of surveillance forms to identify patients with risk factors related to 
SDOH (Screening Recommendations, n.d.). Screening and referring for SDOH at primary 
care visits show increases in families receiving community resources and caregivers 
respond positively towards addressing social needs at pediatric primary care visits (Garg 
et al., 2009, 2015). Screening for, and collecting SDOH data for all patients in the 
healthcare space with the intent to link families to community resources avoids 
unethically collecting SDOH data without problem resolution for the families. Regular 
collection of data of all patients during clinic visits also supports early detection of need 
and early linkage to resources (Garg et al., 2016). Our healthcare system’s trend towards 
screening for and attempting to address social determinants of health, particularly of food 
and housing needs, show promise of improved health in children. 
Centers for Medicare and Medicaid services have promoted pilots to understand if 
we can effectively meet these needs to provide efficient and improved health from the 
primary care space using a robust team of care coordinators, social workers and 
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community health workers (Alley et al., 2016). For example, Hennepin’s Health 
Accountable Care Organization (ACO) forged a partnership to improve the coordination 
of physical, behavioral, social and economic dimensions of healthcare for Medicaid 
beneficiaries, and include assistance for both housing and vocational services. Early 
evaluation showed a decrease in emergency department use by 9% between 2012 and 
2013. Such innovative approaches show early reductions in medical care costs 
reinvestment of savings into programs may prove to be sustainable (Sandberg et al., 
2014). 
The Local Context 
Two contexts make this question of meeting housing and food needs at Children’s 
Hospital Primary Care Center’s (CHPCC) population particularly timely. The first is the 
unprecedented high cost of housing that has emerged in the Boston area in the past 
decade, leading to a large increase in families experiencing homelessness or housing 
insecurity (Swasey, 2018). As housing prices rise, low-income families are increasingly 
facing displacement.  Families that might previously have had financial strain, but not 
housing insecurity, now have housing insecurity added to the list of needs. 
Simultaneously, a notable percentage of the population in Boston struggles with 
maintaining adequate food resources. In 2017, supermarkets and nutritious foods were 
not easily accessible to nearly 40% of Massachusetts residents. The same group of 
residents also had to rely on difficult to use public regional transit to access full service 
grocery stores (Freyer, 2017). In a 2019 report, 18% of the population in the city 
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experienced food insecurity compared to 11% nationally.  This number varies greatly by 
neighborhood, with some areas expressing rates as high as 27% (Cotter, 2019). With this 
is in mind, it is helpful to re-examine the known connections between behavioral health 
needs, homelessness/housing and food insecurity.  
Secondly, Boston Children’s Hospital entered into an accountable care 
arrangement for the patients insured through Medicaid in March 2018. Given the 
understanding that interventions designed to address food and housing insecurity can lead 
to improved health over time, MassHealth has allotted funds for “flexible services” 
beginning January 2020 that include providing resources for housing interventions and 
food resources to qualifying members of MassHealth (Massachusetts Delivery System 
Reform Incentive Payment Program, n.d.). CHPCC’s ACO has chosen to direct these 
funds for interventions addressing children with mental or behavioral health 
symptoms/diagnoses (broadly defined) and either housing or food insecurity. Using 
partnerships with social service organizations and community partners, the aim is to 




We conducted a cross-sectional study of patients seeking care at Boston Children’s 
Primary Care to examine the connection between behavioral health symptoms and 
housing and food insecurities. Among primary care patients ages 2-17 years, we aimed to 
3) Examine associations between behavioral health symptoms and housing status;
and
4) Examine associations between behavioral health symptoms and food insecurity
We hypothesized that we would see (1) higher rates of behavioral health symptoms 
among children with housing insecurity than those without, and (2) higher rates of 
behavioral health symptoms among children with food insecurity versus those without.   
We hypothesized that these findings would hold true after controlling for factors known 
to associate with behavioral health and social needs, such as gender and race/ethnicity. 
The results of this study will inform us of CHPCC baseline population 
characteristics before implementation of flexible services. Baseline information will be 
used to evaluate efficacy of the program in future studies. 
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METHODS 
Study Design, Sample, and Setting 
This is a cross-sectional study examining the association between behavioral 
health symptoms and unmet food and housing needs. Our patient sample was composed 
of children age 2-17 years seen for primary care at the Children’s Hospital Primary Care 
Center (CHPCC) over a seven-month period (June 1, 2019 - December 31, 2019). This 
age range was chosen to match the population being considered for flexible services. 
Earlier ages in infancy were avoided because scales for behavioral health symptoms are 
not used in infants. Forms were available in English and Spanish, and interpreters were 
available for other languages. 
Patients with a completed well child care (WCC) visit during the interval 
(n=5,994) were eligible for inclusion. Completed health related social needs screening 
and age-appropriate behavioral health screening forms were an additional inclusion 
criterion. One hundred ninety-one patients were chosen at random for inclusion using the 
RAND function on Excel (Microsoft Excel 2016, Microsoft Corporation, Seattle, WA).  
One hundred twenty-five of 191 patients met the criteria and were included in the final 
sample. Sixty-six total patients were ineligible: 23 (34.8%) patients were ineligible 
because both the family screening and behavioral screening forms were missing; 40 
(60.6%) patients were ineligible because only the behavioral screening form was 
completed; and 3 (4.5%) patients were ineligible because only the family screening form 
was completed. We will use bivariate analyses to compare our included sample to the 
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remaining eligible patients, as well as our included sample to the group excluded for 
incomplete/missing forms. 
CHPCC is the hospital-based primary care practice at Boston Children’s Hospital 
that cares for 16,000 patients, the majority of whom are African American (45%) or 
Latino (45%).  Sixty-five percent of the clinic’s patients are publicly insured, and 20% 
speak a language other than English at home. Eight percent of patients are considered 
medically complex, which is more than twice the typical rate in pediatric practices.   
Care at CHPCC is provided by a multidisciplinary team, consisting of 100 
physicians, 65 resident providers, 35 attending providers and nurse practitioners, 25 
nurses, and 7 FTE social workers. As a clinic, CHPCC has a history of asking about and 
addressing behavioral health and social needs. CHPCC also has a robust behavioral 
health team and social worker to patient ratio. 
 CHPCC’s clinical data warehouse contains sociodemographic data including 
patient’s sex, age, language, race/ethnicity, maternal education, and insurance type 
(public vs private). Family screening and behavioral health screening responses were 
extracted manually from electronic health records (EHR) by the research assistant. Excel 
was used to collect and manage data. This study was approved and deemed exempt by 
Boston Children’s Hospital Institutional Review Board.  
Instruments Used to Identify Health Related Social Needs and Behavioral Health 
Symptoms  
12 
Boston Children’s Hospital Family Screener. The family screener was developed 
by CHPCC in order to screen universally for health-related social needs.  When possible, 
questions were derived from validated screeners and include our questions on familial 
food and housing security. The twelve-question screener is administered on paper and 
includes temporally constrained questions on food insecurity, homelessness and housing 
insecurity, utility needs, difficulties with transportation to medical appointments, social 
isolation, and recent trauma exposure are all included on the screener.  The completed 
screeners are scanned into the EHR.  
Though the form contains many aspects of social need, we only considered data 
related to housing security, housing conditions, and food security as defined by our study 
objectives. Additionally, we evaluated the combination of housing security, housing 
conditions, and food security together as any problem. Families fill out forms during 
clinic wait periods, and to ensure questionnaire completeness, we excluded patients if 
surveys contained substantial missingness. The patient was excluded from the sample. 
For the purposes of our study, a positive indication of “stay in a shelter, 
motel/hotel as shelter,” or “no place to stay” was used to identify homelessness. Housing 
insecurity for those who were not categorized as homeless was defined as positive 
endorsement for concern of having to “leave the place you are living for any reason in the 
next 6 months” or having moved >2 times in the past 12 months. Given our smaller 
sample size, both homelessness and housing insecurity were grouped into housing 
insecurity. Hereafter, housing insecurity refers to a grouping of patients who met the 
criteria for homelessness and/or housing insecurity as identified above. Any positive 
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indication for poor housing conditions indicate problem at home. Table 1 lists all possible 
conditions respondents can identify as problem.  A “no” on either food security question 
was used to identify food insecurity. We will also evaluate “any problem” with 
behavioral health symptoms. Any problem is defined as any positive indication for 
problems evaluated in this study (housing security, problems with housing conditions, 
and/or food security). Table 1 lists the family screener questions and answers that pertain 
to housing security, housing conditions, and food security.  
M-CHAT. The M-CHAT R/F is a 2-stage parent reported screening tool to assess
risk for Autism Spectrum Disorder in children 16 to 30 months of age (Robins et al., 
2009). For the purposes of this study, only data from the M-CHAT-R was collected. The 
M-CHAT-R contains 20 yes/no questions about the child’s usual behavior. Each failed
response constitutes 1 point. A total score of 0-2 indicates the child passed the screener. 
A total score of 3-7 indicates medium-risk for Autism Spectrum Disorder; it is 
recommended that a follow-up interview should be performed. A total score of 8-20 
points indicates high risk for Autism Spectrum Disorder and the need for referral for 
diagnostic evaluation. The MCHAT-R is completed by the child’s caregiver on a sheet of 
paper during WCC visits. BCH staff uploaded completed M-CHAT-R forms into the 
EHR.  
PEDS Response Form. The PEDS response form is a 10-item parent report 
questionnaire designed to assess concerns about child development, health and well-
being (Glascoe, 2013). For the purposes of this study, only data for questions regarding 
the child’s behavior was collected: 1. Do you have any concerns about how your child 
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behaves?; and 2. Do you have any concerns about how your child gets along with 
others?. Any positive endorsement (yes or a little) was used to indicate positive 
identification of a behavioral problem. The PEDS Response Form was administered to 
patients 6 months – 4 years at CHPCC on a sheet of paper during WCC visits. BCH staff 
scans completed forms into the EHR. For patients who completed both the M-Chat and 
PEDS Response Form at the same visit, a positive indication of a behavioral problem on 
either form was used to identify the presence of a behavioral problem.   
PSC-17. The PSC-17 is a 17-question screener for psychosocial problems in 
children (Gardner et al., 1999). The questionnaire contains questions categorized into 3 
domains: internalizing symptoms, externalizing symptoms, and symptoms concerning for 
attentional disorders. Parents rate the frequency of behavior that range from never to 
often (never = 0, sometimes =1, often =2). Five questions address internalizing symptoms 
and severity score ranges from 0-10; the suggested screen cutoff is a score ≥ 5. Seven 
questions address externalizing symptoms and severity scores range from 0-14; the 
suggested screen cutoff is a score ≥ 7. Five questions address attention symptoms and 
severity scores range from 0-10; the suggested screen cutoff is a score ≥ 7. For the 
purposes of the study, we used any subscores above the cut off to indicate positive 
identification of a behavioral problem. The PSC-17 was administered for all WCC visits 
ages 5-12 to caregivers of the patient on paper. CHPCC staff scans completed PSC-17 
forms into the EHR. If more than 4 questions were unanswered, the form was considered 
unscorable and was excluded for the purposes of the study.  
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PHQ-9. The PHQ-9 is a 9-question screener for depression (Kroenke et al., 2001). 
Each item is scored from 0 to 3 by frequency (not at all = 0, several days = 1, more than 
half the days = 2, nearly every day = 3), with a total score ranging from 0 to 27 in 
severity. A total severity score ranging from 0-4 may indicate minimal depression. A 
total severity score ranging from 5-9 may indicate mild depression. A total severity score 
ranging from 10-14 may indicate moderate depression. A total severity score ranging 
from 15-19 may indicate moderately severe depression. A total severity score ranging 
from 20-27 may indicate severe depression. For the purposes of the study, we used a total  
≥ 10	to indicate positive identification of a behavioral problem. The PHQ-9 was 
administered to all patients >13 at CHPCC on a sheet of paper during WCC visits. 
CHPCC staff uploaded completed PHQ-9 forms into PowerChart.  
GAD-2. The GAD-2 is a short 2 question scale assessing anxiety: 1. Feeling 
nervous, anxious or on edge; 2. Not being able to stop or control worrying (Kroenke et 
al., 2007). The self-reporting screening tool assesses the severity of the individual 
symptoms. Each item is rated on a 3-point Likert scale (0-3) by frequency (not at all = 0, 
several days = 1, more than half the days = 2, nearly every day = 3).  A total score of ≥3 
indicates need for further diagnostic evaluation for generalized anxiety disorder, and this 
cut off was used to indicate positive identification of a behavioral problem. The GAD-2 
was administered to caregivers of patients ages >13 at CHPCC on a sheet of paper during 
WCC visits. CHPCC staff uploaded completed GAD-2 forms into the EHR. The GAD-2 
and PHQ-9 are completed on the same form, thus a positive indication for either the 
GAD-2 or PHQ-9 was used to identify the presence of a behavioral problem. 
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We used the scoring criteria described above for each behavioral health measure 
to collectively identify positive and negative behavioral health symptoms for all children 
being evaluated in this study. Only overall scores were evaluated for each behavioral 
health measure. 
Statistical Analyses and Covariates 
We used bivariate analysis to evaluate how accurately our sample of patients 
reflected the rest of the eligible pool of patients. Additionally, we performed bivariate 
analysis to compare our included sample of patients to the patients excluded for having 
incomplete or missing forms. 
Covariates abstracted from EHR included patient’s sex, age, race/ethnicity, 
insurance type (public vs private), maternal education, and language used primarily at 
home. Patient age for analysis was grouped into corresponding age-appropriate 
behavioral assessments (2-4 for M-CHAT/PEDS Response Form, 5-12 for PSC-17, and 
13-17 for PHQ-9/GAD-2). Social need was indicated by positive identification on the
Family Screener as indicated above. 
Descriptive statistics were used to describe our study population, demographics, 
rates of behavioral health symptoms, and rates of housing and food insecurity. 
To test our hypothesis that families experiencing housing insecurity, problems 
with housing conditions, and/or food insecurity were more likely to experience 
behavioral health symptoms than those without these hardships, we conducted bivariate 
analyses using Chi-square analysis. Our predictor variables included housing and food 
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social needs (i.e., housing insecurity, problems with housing conditions, food insecurity, 
and any housing or food need) and our outcome variable includes any indication of 
behavioral health symptoms. We used multivariate logistic regression to understand the 
association between behavioral health symptoms and social needs. We also evaluated 
models that include covariates that demonstrate significance with behavioral health 
symptoms. Covariates evaluated included: patient’s sex, age, race/ethnicity, insurance 
type (public vs private), maternal education, and language used primarily at home.  
Analysis was performed using SPSS and SAS software. 
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RESULTS 
One hundred twenty-five children aged 2-17 were included in the study: 31.2% 
identified as Hispanic or Latino, 29.6% Black or African American, 4.8% White, 21.6% 
Other, and 12.8% had missing data. Approximately half of the children were male 
(50.4%); 63.2% of the participants were publicly insured; 76.8% of our study population 
spoke English at home primarily, 12.0% of our study population spoke Spanish, and 
5.6% of our study population spoke a language other than English or Spanish. Close to 
half (45.6%) of our study population reported maternal education equivalent to less than a 
Bachelor’s degree. A large percentage (32.8%) of our families had missing information 
regarding maternal education. Demographic data is summarized in Table 2. 
Patients were queried regarding housing security, problems with housing 
conditions, food security, and behavior (Table 2). In our included sample of 125 patients, 
16 (12.8%) families screened positive for housing insecurity, 17 families screened 
positive for food insecurity (13.6%), 13 families screened positive for problems with 
housing conditions (10.4%). Thirty (24.0%) families screened positive for any housing or 
food problem. Twenty-five (20%) respondents screened positively for behavioral health 
symptoms.  
Table 3a compares the 125 patients included with eligible patients not included.  
No significant difference was observed in ethnicity and insurance among our included 
sample and the remaining eligible sample of 5869 (Table 3a). Our included sample 
appears to underrepresent younger children, though this difference was not significant. A 
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significant difference was observed in language (p=0.035): our included sample 
underrepresents those with “other” languages.  
We performed an additional comparison of those included in our sample 
compared to those excluded due to missing or incomplete forms (n=66; Table 3b).  No 
significant difference was observed in maternal education, race/ethnicity, age, gender, 
and insurance type between the two groups. We observed a significant difference in 
language (p=0.019) where our excluded data overrepresented languages other than 
English spoken at home.  
We summed the positive indications from each subject for the needs evaluated in 
this study (housing insecurity, problems with housing conditions, or food insecurity; 
Table 4). Seventy-six percent of our study sample reported 0 need, 14.4% of our study 
sample indicated need for only one social need domain, 6.4% of our study population 
indicted need for two social need domains, and 3.2% of our study sample indicated need 
for three social need domains.  
Patients were compared regarding housing security, problems with housing 
conditions, food security, and any housing or food problem with behavior (Table 5). In 
bivariate analyses, we found that a greater proportion of children with housing insecurity 
reported positive behavioral health symptoms compared to those without behavioral 
health symptoms (40.0% versus 6.0%, p=0.000). Similarly, a greater proportion of 
children reporting food insecurity reported positive behavioral health symptoms 
compared to negative behavioral health symptoms (32.0% versus 9.0%, p=0.003). 
Although families reporting problems with housing conditions reported a greater 
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proportion of positive behavioral health symptoms compared to those reporting negative 
behavioral health symptoms, it did not reach significance (20.0% versus 8.0%, p=0.079). 
Additionally, we evaluated families who reported any housing or food problem and found 
that families who responded positively for any housing or food problem had a greater 
proportion of positive behavioral health symptoms reported than negative behavioral 
health symptoms (52.0% versus 17.0%, p=0.000). 
We also examined for relationships between our key demographic characteristics 
and behavioral problems.  We saw a significant relationship between insurance type and 
behavioral problems: those with public insurance had higher rates of positive behavioral 
health symptoms compared to negative behavioral health symptoms (72% versus 61%, 
p=0.042). Age group, language, race/ethnicity and maternal education were not 
associated with elevated behavioral health symptoms in our sample (see table 5). 
Keeping in mind our very small sample size, we performed multivariate 
regression as an exercise. We evaluated models that included social needs that 
demonstrated significance in bivariate analysis (housing insecurity, food insecurity, and 
any housing or food problem) and the one covariate (insurance) that demonstrated 
significance with behavioral health symptoms.  
Tables 6a and 6b show two logistic regression models examining elevated 
behavioral health symptoms as the outcome.  In the first model, housing insecurity is the 
only predictor, and has a strong positive association with elevated behavioral health 
symptoms (OR 10.444, CI: 3.309-32.969).  In the second, after adding insurance, only 
housing insecurity remains significant with a slightly decreased odds ratio (AOR 8.241, 
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CI: 2.457-27.637). However, the model AIC with insurance improves from 127.101 to 
110.000.   
Tables 7a and 7b show additional logistic regression models examining elevated 
behavioral health symptoms as the outcome. In the first model, food insecurity is the only 
predictor, and has a positive association with elevated behavioral health symptoms. (OR: 
2.350, CI: 1.284-4.302). In the second, after adding insurance, both food insecurity and 
insurance lose significance, and the odds ratio decreased (AOR: 1.739, CI: 0.972-3.110). 
In addition, the model AIC with insurance worsens from 97.642 to 120.115. 
Tables 8a and 8b show logistic regression models that examine elevated 
behavioral health symptoms as the outcome. In the first model, any housing or food 
problem is the only predictor, and has a positive association with elevated behavioral 
health symptoms (OR: 5.289, CI: 2.061-13.571). In the second model, after adding 
insurance, only any housing or food problem remains significant, and the odds ratio 
slightly decreased (AOR: 4.155, CI: 1.559-11.072). However, the model AIC with 
insurance improves from 127.101 to 120.115. 
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DISCUSSION 
We demonstrated that among our sample, patients whose families experienced 
housing insecurity, food insecurity, or any combination of these problems in the past year 
were more likely to screen positive for behavioral health symptoms than children who did 
not experience these needs.  While this association is in no way causal, these findings 
support the upcoming work occurring in primary care where additional food and housing 
resources will be prioritized towards patients exhibiting both unmet food or housing 
needs as well as behavioral health needs, as a way of targeting both social needs and 
associated health conditions. 
While a prior study demonstrated a similar connection between social needs and 
mental health symptoms in children aged 6 to 11 using the PSC-17, our study findings 
suggest that children in our broader age group of 2 to 17 may experience the same 
association. Spencer et al. evaluated 6 social risks including caregiver education, 
employment, child care, housing, food security, and household heat with mental health 
using PSC-17 scores for children aged 6 to 11. They found that increased number of 
social risks identified by the respondent was associated with psychosocial dysfunction, 
and food insecurity was the only individual risk associated with psychosocial dysfunction 
(Spencer et al., 2020). Our study differs from Spencer et al.’s in that we observed an 
independent association between behavioral problems and housing insecurity. We were 
limited by a small sample size and were unable to evaluate PSC-17 domain differences. 
Future studies at CHPCC will increase our sample size and will include all social risks 
identified on the CHPCC family screening form. Increasing our sample size will also 
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allow us to evaluate behavioral health symptoms across the domains of the behavioral 
health screening forms.  
Though we grouped children experiencing homelessness with children 
experiencing housing instability together due to low prevalence in our sample, it is 
important to note their experiences and exposure to risks differ. Some have described a 
“continuum of risk” when comparing children who are homeless to children from low 
income populations, and to the general population, where homeless children are furthest 
out, followed by children from low income populations. The farther out children are on 
the continuum, the more risks they are exposed to (Buckner, 2008; Masten et al., 1993). 
Although we did not compare children experiencing homelessness to children 
experiencing housing insecurity, we assume that children experiencing homelessness are 
exposed to different risks and are farther out on the continuum than children experiencing 
housing insecurity. Bassuk et al. conducted a systematic review comparing children 
experiencing homelessness to children from low income households. The study found 
that pre-school children in both groups did not observe a significant difference in mental 
health problems using the CBCL. However, in school-aged children, children 
experiencing homelessness were more likely to experience mental health problems 
compared to children from low-income backgrounds. Bassuk et al. notes several 
problems in the review: 1) there was a small sample, 2) there was a lack of comparability 
across studies due to differences in demographics, definitions, and measures. The studies 
included in the review were cross-sectional and retrospective in design, so a relationship 
with homelessness and mental health was unable to be established (Bassuk et al., 2015). 
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Future studies with larger sample sizes will allow us to evaluate the differences in 
behavioral health between children experiencing homelessness and children experiencing 
housing insecurity. At CHPCC, we also will have the opportunity to longitudinally 
evaluate mental health and housing status with regular screening for both in the future.  
While there was an association between housing insecurity, food insecurity, and 
any problem with behavioral health symptoms, our data did not demonstrate a 
relationship between problems with housing conditions and behavioral health symptoms. 
The family screener’s question regarding problems with housing conditions at CHPCC 
includes the option to positively indicate for pests such as bug, roaches, or mice. Given 
Boston’s growing and common rodent problem, it is unsurprising that we did not find an 
association with problems with housing conditions and behavioral health symptoms 
(Donnelly, 2017).  
We used insurance type (public vs. private) as a proxy for household income, 
where public insurance represents our low-income households. Private insurance was 
used to indicate higher income households. Unsurprisingly, we found that our data 
demonstrated significance among insurance type and the presence of behavioral health 
problems. However, in our regression analysis using behavioral health symptoms as our 
outcome variable, adding insurance into all models using housing insecurity, food 
insecurity, or any housing or food problem as our predictor variable, insurance lost 
significance. This suggests that insurance is collinear to and related with housing and 
food needs.  
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It is also surprising that we did not find an association between behavioral health 
symptoms and language and race/ethnicity. Mental health needs are higher among 
African American and Latino adolescents. Additionally, minority youth are also less 
likely to receive mental health care compared to their white youth peers, which could 
lead them to have higher rates of symptoms on screeners such as the ones used in our 
study. The same review found that minorities who report primarily speaking non-English 
languages at home have worse mental health care than their primarily English-speaking 
counterparts (Alegria et al., 2010). Our sample population at CHPCC overrepresents 
minorities compared to national averages, with over 60% of our sample representing 
minorities, so a statistically insignificant finding was surprising.  
It is also surprising that we did not find statistical significance evaluating 
behavioral health symptoms with maternal education. Research suggests that maternal 
education is strongly linked to children’s health out, with higher levels of maternal 
education demonstrating stronger associations with parental behaviors that are more 
advantageous to child health (Prickett & Augustine, 2016). We had a large number 
(32.8%) of caregivers decline to answer questions about maternal education at clinic 
registration, which significantly limited our power to detect any differences in behavioral 
health symptoms. 
CHPCC’s family screener also includes self-reports of social need outside of 
housing and food concerns such as social support, utility concerns, and transportation 
needs. Future studies should evaluate all social needs reported on the family screener 
with behavioral health symptoms in children to better characterize social need and child 
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behavioral health. Furthermore, it would be worth evaluating whether increased number 
of social needs could be used an identifier for children who may be at risk for positive 
behavioral health symptoms.    
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LIMITATIONS 
Our study had several limitations. To begin with, our study sample was limited by 
our very small sample size (n=125). Given that social needs and behavioral symptoms 
data is not stored in structure fields in the electronic health record, data had to be 
extracted via chart review, and thus limited our ability to work with a large sample. 
Power to detect differences between groups was therefore limited. Changing clinic 
workflows to include entering all screening form data into the EHR would increase the 
ease and accuracy of extracting data of interest. It would also allow us to access a larger 
sample size to better reflect our population characteristics and needs. 
An additional limitation is that our data on unmet social needs and behavior 
screening forms is self-reported. Self-reported data is subject to biases that may be 
unavoidable, such as social desirability and recall bias. However, the questions used to 
detect social needs and behavioral health needs have been validated in prior studies, and 
therefore have a strong rationale for use. 
In this analysis, we limited our understanding of behavioral health need to 
screening forms and were not able to include diagnostic data. As such, our patient 
behavioral health screening responses were not been validated against objective measures 
such as confirmation through clinic visit diagnosis codes. However, parent reported 
behavioral health screening reports may help identify clinically important findings that 
may encourage assessment and referral for behavioral health problems. It also allows the 
primary care space to engage families in conversations surrounding behavioral health 
issues. It is reassuring that our results showing that housing and/or food insecurity is 
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correlated with increased behavioral health symptoms is consistent with prior data.  The 
next stage of this study, however, will include evaluation of behavioral health diagnoses 
to validate parent reported behavioral symptoms screens.   
Data for behavioral health symptoms was collected through age- appropriate 
parent-report forms. However, each form measures different sets of behavioral health 
symptoms that contributes to difficulty in observing trends for specific symptoms over 
time. The M-CHAT is a screening tool used to identify children who may require more 
in-depth evaluation for Autism Spectrum Disorder. The PEDS Response form is limited 
to two general questions regarding child behavior from the parent’s perspective. The 
PSC-17 is more comprehensive in that behavior can be classified into internalizing, 
externalizing, and attentional problems. The PHQ-9 is an assessment used to evaluate 
depressive symptoms and severity, while the GAD-2 is used to evaluate anxiety. 
Clinicians can use these parent report forms to track behavioral health symptoms over 
time. CHPCC began implementing family screeners at every well-child visit in the 
summer of 2019, and future studies will evaluate changes in behavioral health symptoms 
with changes in social need over time.  
Our data on maternal education, race/ethnicity, and primary language use is also 
self-reported. We experienced high frequencies of missing data for both maternal 
education (32.8%) and race/ethnicity (12.8%) in our included sample. These frequencies 
were also consistent among the excluded group, so it reflects a reluctance within our 
population to report this data.  
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CONCLUSION 
In this study we found a positive association between families reporting a housing 
or food need with elevated behavioral health symptoms in children ages 2-17. We found 
that both housing insecurity and food insecurity, individually, were associated with 
elevated behavioral health symptoms, while identification of problems with housing 
conditions did not find an association with elevated behavioral health symptoms. 
However, when we combined housing insecurity, problems with housing conditions, and 
food insecurity together as any housing or food problem, we found significance with 
elevated behavioral health symptoms. Our results suggest that screening tools can be used 
in pediatric clinics to identify children whose behavioral health may be affected by their 
housing and food situation.  
We focused on housing, food security, and behavioral problems because they are 
requirements for MassHealth’s flexible service. Our findings inform us of CHPCC 
baseline population data before the start of flexible spending. Future studies will be 
conducted to determine whether meeting unmet food or housing needs through flexible 
services could improve behavioral health symptoms.
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TABLES 
Table 1. Family Screening Survey Questions and Coding 
Social Need Survey Questions Answer Indicating Need Present 
Homelessness What is your housing situation today? Stay in a shelter, motel/hotel as shelter; 
No place to stay 
Housing 
Insecurity 
Are you worried you will have to leave the 
place you are living for any reason in the 
next 6 months?  
Yes 
In the past 12 months, how many times has 
your family moved from one home to 
another? 
>2
Problems with Housing 
Conditions 
Think about the place you currently live. Do 
you have problems with any of the 
following? Please check all that apply. 
Yes, to any of the following:  
Pests such as bugs, roaches, or mice; 
Mold; 
Lead paint or pipes; 
Lack of heat; 
Smoke detectors missing or not working; 
Water leaks 
Food Insecurity In the past 12 months, have you worried 
that your food would run out before you got 
money to buy more? 
Yes 
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In the past 12 months, has your food not 










26  (20.8) 
72  (57.6) 





 Unable to Collect 
96  (76.8) 
15  (12.0) 
7  (5.6) 
7  (5.6) 
Race/Ethnicity 
 Hispanic or Latino 
 Black or African American 
 White 
 Other 
 Missing  
39  (31.2) 
37  (29.6) 
6  (4.8) 
27  (21.6) 
16  (12.8) 
Maternal Education 
 Less than High School 
 Less than BA 
 Finished BA 
 Graduate Degree 
 Declined to Answer 
14  (11.2) 
43  (34.4) 
18  (14.4) 
9  (7.2) 





79  (63.2) 
43  (34.4) 
3  (2.4) 
Male 
Positive for Social Need 
 Housing Insecurity  
 Food Insecurity 
 Problems with Housing   
 Conditions 
 Any (Housing Insecurity, 
 Food Insecurity, and/or  
 Problems with Housing  
 Conditions) 
63  (50.4) 
16  (12.8) 
17    (13.6) 
13  (10.4) 
30  (24.0) 
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Positive for Behavioral Symptoms 25    (20.0) 
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26  (20.8) 
72  (57.6) 
27  (21.6) 
1456  (24.8) 
3145  (53.6) 






 Missing Data 
96  (76.8) 
15  (12.0) 
7  (5.6) 
7  (5.6) 
4379  (74.6) 
783  (13.3) 
577  (9.8) 
130  (2.2) 
0.035 
Race/Ethnicity 
 Hispanic or Latino 




 Missing Data  
39  (31.2) 
37  (29.6) 
6  (4.8) 
27  (21.6) 
16  (12.8) 
1826  (31.1) 
2124  (36.2) 
294  (5.0) 
959   (16.3) 






79  (63.2) 
43  (34.4) 
3  (2.4) 
3842  (65.5) 
1908  (32.5) 
119  (2.0) 
0.632 
1	Due to limitations from our initial data pull, we were unable to include maternal education	
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26  (20.8) 
72  (57.6) 
27  (21.6) 
17  (25.8) 
33  (50.0) 






 Unable to Collect 
96  (76.8) 
15  (12.0) 
7  (5.6) 
7  (5.6) 
38  (57.6) 
15  (22.7) 
10  (15.1) 
3  (4.5) 
0.019 
Race/Ethnicity 
 Hispanic or Latino 




 Missing Data 
39  (31.2) 
37  (29.6) 
6  (4.8) 
27  (21.6) 
16  (12.8) 
24  (36.4) 
28  (42.4) 
1  (1.5) 
5  (7.6) 
8  (12.1) 
0.066 
Maternal Education 
 Less than High   
 School 
 Less than BA 
 Completed BA 
 Graduate Degree 
 Declined to Answer 
14  (11.2) 
43  (34.4) 
18  (14.4) 
9  (7.2) 
41  (32.8) 
9  (13.6) 
22  (33.3 
9  (13.6) 
1  (1.5) 








79  (63.2) 
43  (34.4) 
3  (2.4) 
63  (50.4) 
51  (77.3) 
13  (19.7) 
2  (3.0) 




Table 4. Number of Social Risks 
Total Need Indicated n = 125 
n (%) 
0 95   (76.0%) 
1 18   (14.4%) 
2 
3 
8     (6.4%) 
4     (3.2%) 
37 

















18  (18.0) 
61  (61.0) 
21  (21.0) 
8  (32.0) 
11  (44.0) 






 Unable to Collect 
80  (80.0) 
9  (9.0) 
5  (5.0) 
6  (6.0) 
16  (64.0) 
6  (24.0) 
2  (8.0) 
1  (4.0) 
.181 
Race/Ethnicity 
 Hispanic or Latino 
 Black or African     
 American 
 White 
 Other (Asian, More  
 than  
 one race)  
 Unable to Answer   
 (Unknown, Declined to 
 Answer) 
29  (29.0) 
31  (31.0) 
5  (5.0) 
23  (23.0) 
12  (12.0) 
10  (40.0) 
6  (24.0) 
1  (4.0) 
4  (16.0) 
4  (16.0) 
.763 
Maternal Education .379 
38 
 Less than High School 
 Less than BA 
 Finished BA 
 Graduate Degree 
 Declined to Answer 
12  (12.0) 
37  (37.0) 
12  (12.0) 
8  (8.0) 
31  (31.0) 
2  (8.0) 
6  (24.0) 
6  (24.0) 
1    (4.0) 





61  (61.0) 
38  (38.0) 
1  (1.0) 
18  (72.0) 
5  (20.0) 





 Housing Insecure 




 Food Insecure 
Any Housing or Food Problem 
(Housing Security, Food 
Security, and Problems with 
Housing Conditions) 
 Yes 
48  (48.0) 
6  (6.0) 
8  (8.0) 
9  (9.0) 
15  (64.0) 
10   (40.0) 
5     (20.0) 







17   (17.0) 13   (52.0) 
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Table 6a.  Model 1:  Model predicting elevated behavioral symptom scores.  Independent variable: Housing Insecurity (Homelessness 
and/or Housing Insecurity), AIC = 127.101 
Table 6b. Model 2:  Model predicting elevated behavioral symptom scores.  Independent variable: Housing Insecurity (Homelessness 
and/or Housing Insecurity), including other significantly associated covariate (insurance), AIC = 110.000 
Variable Effect 
estimate 






































Table 7a.  Model 1:  Model predicting elevated behavioral symptom scores.  Independent variable: Food Insecurity, AIC = 97.642 
Table 7b. Model 2:  Model predicting elevated behavioral symptom scores.  Independent variable: Food Insecurity, including other 
significantly associated covariate (insurance), AIC = 120.115 
Variable Effect 
estimate 







































Table 8a.  Model 1:  Model predicting elevated behavioral symptom scores.  Independent variable: Any housing or food problem (food 
insecurity, plus/minus housing insecurity, plus/minus problems with housing conditions), AIC = 127.101 
Table 8b. Model 2:  Model predicting elevated behavioral symptom scores.  Independent variable: Any problem (food insecurity, 
plus/minus housing insecurity, plus/minus problems with housing conditions), including other significantly associated covariate 
(insurance), AIC = 120.115 
Variable Effect 
estimate 
























Odds ratio 95% CI 
Intercept 
Any Housing or 
Food Problem 
-1.9339
1.6657 
0.3088 
0.4808 
<.0001 
0.0005 
- 
5.289 
- 
2.061-13.571 
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